Mango peels and seeds are the major by-products of mango juice industry. They are rich in natural bioactive compounds such as dietary fibers, vitamins, minerals, and antioxidants compounds, which play an important role in human nutrition. In the present study, mango peels powder (MPP) and mango seed kernels powder (MSKP) were used to prepare pan bread and cake with replacing levels (2.5, 5.0, 7.5 and 10%) from the wheat flour (72% extraction). The effect of these replacing levels on rheological properties of dough as well as physical, staling, and sensory characters of pan bread and cake was evaluated. Chemical composition of MPP revealed that it had higher contents of ash, crude fibers, dietary fibers, and minerals (K, Na, Ca, Mg, and Zn), while MSKP characterized by higher fat, protein, dietary fiber, and minerals (K, Ca, Mn, and Zn) contents. On the rheological level, increasing the substitution ratio of both MPP and MSKP from 0 up to 10% increased dough water absorption and degree of softening. Meanwhile, dough stability, resistance to extension, and dough energy were gradually decreased. In addition, these substitutions caused gradually increased in weight values, while volume and specific volume of bread and cake were gradually decreased by increasing substitution level. Additionally, substitution with MPP and MSKP retarded the rate of the products staling. Furthermore, there was non significant difference in sensory characters between control samples, pan bread samples with substitution levels up to 5.0% of MPP and 7.5% of MSKP, as well as cake with replacement level of 2.5 and 7.5%, respectively. In conclusion, it could enhance pan bread and cake without change their physical, staling, and sensory properties with 2.5% of MPP or with MSKP up to 5.0% to take advantage of the active compound found in both.
INTRODUCTION
Bakery products are the main sources for carbohydrates in the human's meals. Among these products bread which is an important staple food and consumed worldwide (Fan et al., 2007) . White bread is more popular than high-fiber bread because of its organoleptic properties, however, there are increasing demands toward consumption of high-fiber breads due to their health prompting properties (Stanley and Linda, 2006) . High-fiber bread is one of the known products categorized in 'Functional food' which is health beneficial due to its high contents of dietary fiber. According to what is reported by Galisteo et al. (2008) , high dietary fiber intake has been proved to be beneficial for human health with reducing effect on colonic cancer.
Dietary fiber consists of a variety of non-starch polysaccharides which include cellulose, hemicellulose, pectin, β-glucans, gums and lignin (Lamghari et al., 2000) .
Cell walls of fruits, vegetables, pulses, and cereals are the most sources of the dietary fiber intake (Jimenez, et al., 2000) . Dietary fibers from cereals are more frequently used than those from vegetables and fruits. The benefits to use vegetables and fruits as sources for dietary fibers are: firstly, their dietary fiber more better quality than cereals due to higher total and soluble fiber content, higher water and oil holding capacity, higher colonic fermentability, lower phytic acid content, and lower caloric value (Larrauri et al., 1997) . Secondly, fruits and vegetables contain a significant amount of bioactive compounds such as antioxidants, mainly phenolic compounds, flavonoids, phenolic acids (Leontowicz et al., 2002) linked to the fiber matrix that makes a significant contribution to the health benefits attributed to the dietary fiber. They are many fruits for example orange, apple, peach, and mango that are used for juice extraction. All of them contain a by-product from which can be recovered different high-added value compounds such as dietary fibers that has a great potential in the preparation of functional foods (Sharoba et al., 2013) .
Mango (Mangifera indica L.), which belongs to the family Anacardiaceae, is one of the most cultivated fruit in the world. Because mango is a seasonal fruit, about 20% of fruits are processed for products such as juice, nectar, pulp, puree, fruit leather, pickles, and canned slices (Larrauri et al., 1996) . These processes produced several million tons of mango-wastes annually. There are several varieties grown in Egypt, the better known cultivars are alphonso, pairi, zebda, mabroka, balady and succary (El-Soukkary et al., 2000) . The world production of mango fruits more than 43 million tons while, Egypt is among the top 10 mango producing countries (FAO, 2012) .
Mango peels are considered to be a by-product from industrial processing or consumption of the fruit. The peel composes approximately 7-24% of the mango fruit total weight (Kim et al., 2012) . Recently, mango peels have attracted considerable attention in the scientific community due to their high content of valuable compounds such as phytochemicals, polyphenols, carotenoids, enzymes, vitamin E, and vitamin C, which have predominant functional and antioxidant properties (Ajila et al., 2007) . These valuable compounds are also beneficial for human health. Mango peels can be utilized for the production of valuable ingredients (i.e., dietary fibers and polyphenols) for various food applications, as has been reported by many researchers (Aziz et al., 2012) . Currently, mango peel powder is used as a functional ingredient in many food products such as noodles, bread, sponge cakes, biscuits, and other bakery products (Aziz et al., 2012) .
Like mango peels, mango seeds are also discarded as by-products during industrial processing of the fruit. Depending on the varieties, the kernel represents 45-85% of the seed and approximately 20% of the whole fruit (Solís-Fuentes and Durán-de-Bazúa, 2011) . On a dry basis, the seed kernel contains 7.1-15% crude fats depending on the varieties (Jahurul et al., 2013 and . This fat has attracted considerable interest due to its unique physical and chemical characteristics, which are similar to those of cocoa butter, illipe, shea, kokum, and sal butter (Muchiri et al., 2012 & Jahurul et al., 2013 . So, it is a promising safe and natural source of edible fats, as it does not contain any trans-fatty acids (Solís-Fuentes and Duránde-Bazúa, 2011) .
Nowadays consumers prefer to eat healthy foods in order to prevent non-communicable diseases. For this reason industry and researchers are involved in optimizing bakery products making technology to improve the variety, quality, taste, and availability (Hathorn et al., 2008) . So, the aim of the present study was designed to evaluate the effect of mango by-products (MPP and MSKP) on rheological properties of pan bread and cake as well as physical, chemical, and sensory characteristics.
MATERIALS AND METHODS

Materials:
Wheat flour (72% extraction, Five Stars Flour Mills Company, Suez, Egypt), instant active dry yeast, sucrose, salt, corn oil, eggs, shortening, dry milk, baking powder, and vanilla were obtained from local market, El-mansoura city, Egypt.
Mango peels and mango seed kernels (cultivars zebda and succary) were obtained from Misr-Italy Company for concentrates and food industries-New Damietta, Damietta, Egypt.
Methods: Analytical methods:
Proximate chemical composition of raw materials (moisture, ash, lipids, crude fibers, total dietary fibers, and nitrogen contents) was determined according to A.O.A.C (2016) . Soluble and insoluble dietary fibers were determined according to method described by Prosky et al. (1988) . Total carbohydrate was calculated by differences.
Some minerals such as K, Na, Ca, Mg, Fe, Zn, and Mn were determined by atomic absorption spectrophotometry after it was wet acid digested according to Chapman and Pratt (1978) 
Preparation of mango peels and mango seed kernels powders:
Mango peels were separated from the waste and promptly collected. Then, the peels were washed with water and dried in air circulation oven at 60˚C for 8 hours.
Mango seeds were washed and dried in air oven and kernels were manually removed by dehiscing the hard coat. The seed kernels were chopped and air dried at 50˚C for overnight. The dried peels and seed kernels were milled to a fine powder and sieved on 110 mesh sieve.
Preparation of flour blends:
Different flour blends were prepared by partially substituting of wheat flour by 2.5, 5.0, 7.5, and 10% of MPP or MSKP. These blends were used in preparation of experimental samples of pan bread and cakes.
Preparation of pan bread:
Pan bread was prepared from wheat flour (72%) only as a control and from flour blends prepared above according to A.A.C.C., 2010 method with small modification described in Aboulnaga et al. (2018) .
Preparation of cakes:
Cake was prepared according to (Bennion et al., 1997) . The cake batter was formulated from 100 g flour or flour blends, 85 g whole fresh eggs, 85 g sucrose, 55 g shortening, 3 g dry milk, 3.8 g baking powder and 0.6 g vanilla.
Physical properties of bakery products:
The weight of bread loaves and cake were determined after cooling for one hour. Volumes were measured by rape seed displacement method as described by A. A. C.C. (2010) . Specific volumes were calculated by dividing the volume (cm 3 ) by their weights (g).
Determination of bakery products staling:
The staling rates of pan bread and cake samples were determined by alkaline water retention capacity method described by Kitterman and Rubanthaler (1971) .
Sensory evaluation of bakery products:
Pan bread and cake were left to cool at room temperature for an hour after baking, then were cut with a sharp knife and subjected to ten panelists from the Food Science Dept., Faculty of Agric., Mansoura University. Pan bread loaves were organoleptically evaluated according to Gelinas and Lachance (1995) , while cake was evaluated according to A.A.C.C. (2010) methods.
Statistical analysis:
ANOVA were analyzed using the producer of the Statistical Analysis System (SAS, 2010) software program.
RESULTS AND DISCUSSION
Proximate chemical composition of raw materials:
Proximate chemical composition of wheat flour, MPP and MSKP is presented in table (1). The obtained results revealed that the highest value of crude protein was recorded for wheat flour (72% ext.) being 12.61% followed by MSKP (6.28%). On the other hand, MSKP presented higher lipids content than MPP. Meanwhile, MPP had the highest ash and crude fibers content followed by MSKP. These results are in agreement with Ravani and Joshi (2013) and Joyce et al. (2014) .
Concerning the dietary fiber content presented in the same table, MPP and MSKP contains the highest percentage of total, soluble, and insoluble dietary fibers which amounted in 62.50, 19.32, and 43.18 (g/ 100 g dry crude fiber) for MPP and 24.98, 6.32, and 18.66 (g/ 100 g dry crude fiber) for MSKP, respectively. Alternatively, wheat flour (72% ext.) showed the lowest content of dietary fibers. These results are in accordance with those obtained by Ajila et al. (2010) and Ravani and Joshi (2013 Farinograph parameters: Table ( 2) presented farinograph parameters of wheat flour and flour blends with MPP or MSKP. The water absorption of wheat flour was gradually increased as the level of substitution with MPP or MSKP increased which reached to 64.8% and 62.5% for substitution level of 10%, respectively in compared to 60.4% for the control dough. This increment in water absorption probably due to the higher fiber contents of MPP and MSKP than wheat flour (Table, 1) as reported by Abd El-Moniem and Yaseen (1993), they said the addition of fiber sources to wheat flour caused an increased in water absorption of the produced dough. Also, it could be noticed that the arrival time and dough development time were taken the same trend like water absorption which increased with increasing the replacement levels with MPP and MSKP. Dough stability time were decreased from 8.0 min for control to 7.0, 6.0, 5.0, and 3.0 min as well as to 7.5, 6.5, 6.0, and 5.5 min for wheat flour substituted with 2.5, 5.0, 7.5, and 10% of MPP and MSKP, respectively. This decrement in the stability time indicates weakness of dough strength that reflects decrement in wheat gluten content (dilution effect) of the blends. These results agree well with those reported by Ajila et al. (2008) .
Concerning the degree of softening, it could be noticed that the samples which recorded low dough stability, had higher softening values. So, the degree of softening values was gradually increased with increasing replacement levels of MPP and MSKP. These results are in good accordance with those reported by Ashoush and Gadallah (2011) .
Extensograph parameters:
It could be noticed that extensograph parameters are affected by the replacement level as well as the type of addition. These parameters values were highly changed by the substitution with MPP than MSKP. As it seems from table (3), the maximum resistance to extension was highly decreased by increasing the replacement level of MPP rather than MSKP. This may be due to the dilution of wheat gluten as a result to addition of MPP and MSKP. The same trend was also observed for energy values as well as extensibility (Table,  3 ). These results are in agreement with those obtained by Ashoush and Gadallah (2011) .
On the other hand, proportional number was slightly decreased with increasing the replacement level of MPP. In contrast, replacement with MSKP in general increased the proportional number than control in spite of it decreased by increasing the replacement level of MSKP. 
Physical measurements of pan bread:
From the results presented in table (4), partial replacement of wheat flour with 2.5, 5.0, 7.5 and 10% of MPP or MSKP increased the weight of bread loaves gradually in parallel with increasing the level of substitution. The increasing in bread weight may be due to the increase in bread fiber contents which characterized by having higher water holding capacity as mentioned by Sudhakar and Maini (2000) & Chaplin (2003) .
On the other side, this replacement caused gradually decreased in bread volume and specific volume by increasing substitution level in compared to control sample. The high reduction in loaves volume that obtained with MPP rather than MSKP may be due to the low content of protein as well as the high content of fiber (Table, 1 ). These results are in agreement with that obtained by El-Soukkary et al. (2000) whom mentioned that bread loaf volume was gradually decreased with increasing the fiber content. (5) show the effect of wheat flour replacement on the physical measurements of cakes. The values recorded a similar trend as that observed for pan bread (Table, 4 ). When MSKP was used for substitution, the weight was gradually increased by increasing the substitution level until it was reached 16% higher than control (Table, 5 ), while specific volume was gradually decreased and showed 24% less specific volume than control with 10% MSKP substitution. In contrast, cake volume has slight decrease than control. When MPP was used for replacement, it had less increment in weight than pan bread (Table, 4), which was 13% for cake and 29% for pan bread in the case of 10% MPP substitution. Also, less decrement in specific volume between cake and pan bread was also obtained (Table 4 , 5). On the other hand, volume of cake and pan bread had almost similar decrement ratio. This only viable change in weight and specific volume with MPP may be due to the high water holding capacity of fiber under the pan bread processing condition than cake.
Staling rate of pan bread:
The staling rate of pan bread produced by using 100% wheat flour (72% ext.) as control or substituted with 2.5, 5.0, 7.5 and 10% of MPP and MSKP stored for 72 hours at room temperature (25˚C) are presented in figure  (1) . It is obvious that, there was a gradual decrease in freshness for all different pan bread samples during storage periods. These results are in agreement with that previously obtained by He and Hoseney (1990) .
The partial replacement of wheat flour with 2.5, 5.0, 7.5 and 10% of MPP or MSKP slightly increased the values of alkaline water retention capacity for bread samples in parallel with increasing the level of substitution.
The lower reduction in staling value (high freshness) was noticed in pan bread sample which prepared by partial replacement of wheat flour with 10% of MPP or all the MSKP levels. These means that replacement of wheat flour by 2.5, 5.0, 7.5 and 10% MSKP caused a considerable improvement in bread freshness in compared to control sample. These observation may be due to the gradually increment of moisture content for pan bread which makes it more tenderness, improved in bread freshness and caused higher alkaline water retention capacity values. An enhancement of initial softness and decrement of bread firmness by increasing the absorption of water during baking were observed by Stauffer (2000) and Hug-Iten et al. (2003) . The results of cake staling are illustrated in figure  (2) . The data showed that, there is gradual increased in freshness at zero time by increasing MPP levels, while this increment is observed only with 7.5 and 10% MSKP. After week storage, cake samples that prepared by partial replacement of flour with 5.0, 7.5, and 10% of MPP or with all MSKP levels retained high freshness than others. While after two weeks, only substitution with 10% MPP had the highest freshness properties. However after three weeks, a high deterioration in cake freshness was observed for all cake samples. The increased in moisture content of cake samples makes it more tenderness, improved in cakes freshness and caused higher alkaline water retention capacity values as it is reported before by Maleki et al. (1980) . Table (6) shows the organoleptic properties of pan bread produced by different blends with MPP or MSKP. From this result it could be observed that, there were no significant differences in crust color, crumb color, texture, taste, flavor, general appearance, and over all acceptability for the produced pan bread between the control sample and the substitution level of 2.5% MPP and 5.0 % MSKP. However, substitution with 7.5% MSKP significantly reduced only flavor and general appearance of pan bread than control. On the other hand, significant differences in all parameters were observed with replacement level of 7.5 and 10% MPP or 10% MSKP. These results are in agreement with those obtained by El-Soukkary et al. (2000) and Ajila et al. (2008) .
Sensory evaluation of fresh cake:
Concerning organoleptic properties of cakes (Table,  7 ), cake samples prepared by partial replacement of wheat flour by 2.5, 5.0, and 7.5% of MSKP or 2.5% of MPP had no significant differences in all sensory parameters under investigation. Also, substitution with 5.0% MPP could produce a cake with similar cell thickness, grain, texture, crumb color, and flavor properties as control. On the other hand, substitution with 10% MPP or MSKP significantly reduced all the organoleptic properties of cake than control. 
CONCLUSION
Based on the above results, it could be concluded that mango peels powder and mango seed kernels powder could be used, as a potential source for bioactive components, in pan bread and cake making. The substitution level up to 2.5 of MPP and 5.0% of MSKP from the wheat flour could be produced pan bread and cake with good physical, staling, and sensory properties.
